The enzymatic defect in variegate prophyria. Studies with human cultured skin fibroblasts.
Fecal protoporphyrin is increased in patients with variegate porphyria, even during clinical remission, suggesting an enzymatic defect in the terminal portion of the heme biosynthetic pathway. We measured the activities of protoporphyrinogen oxidase, which catalyzes the oxidation of protoporphyrinogen to protoporphyrin, and heme synthase, which catalyzes the chelation of iron to protoporphyrins, in cultured skin fibroblasts from five normal controls and five patients with variegate porphyria. Heme synthase activity was shown to be normal in variegate porphyria cells by direct assay in cell sonicates and indirect assay in intact cells. Protoporphyrinogen oxidase activity, however, was reduced to 43 per cent of normal in sonicates of variegate porphyria cells (0.90 +/- 0.13 vs. 2.12 +/- 0.25 nmol of protoporphyrin per milligram of protein per hour [mean +/- S.E.M.] [P less than 0.005]). We conclude that protoporphyrinogen oxidase activity is deficient in variegate porphyria. Fecal protoporphyrin may increase because an excess amount of protoporphyrinogen is excreted into bile and subsequently auto-oxidized to protoporphyrin.